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Abstract 
Recently, studies on chirality have been of much concern in the modern high and 
new technology. The research on chiral metal complex has been one of the most 
important subjects of chirality, because it had a positive effect on the theory 
establishment of the early coordination chemistry and stereochemistry, and can be 
applied in a wide range of scientific disciplines, such as bio-inorganic chemistry, 
asymmetric catalysis, supramolecular chemistry, medicine, liquid crystals, analogue 
metal enzyme, technique of probe and molecular recognition, to mention but a few.  
It is only in the last two decades, asymmetric catalysis has achieved a great 
success, just for various types of excellent chiral metal catalysts have been exploited 
successively. However it is still a puzzle how the chiral metal centers and chiral 
ligands bearing asymmetric carbon (phosphorus or nitrogen) atoms, chiral axis or 
chiral planes in the chiral catalysts work during the catalysis when the metal ion itself 
can be an element of chirality. Especially how to control of the chirality at metal 
centers during catalytic stereoselective reactions remains one of the hardest works on 
the fundamental research of asymmetric catalysis. This dissertation mainly focused on 
the synthesis, resolution, characterization and asymmetric catalysis of chiral 
ruthenium complexes and then switched to study whether the chiral information 
carried by a stereogenic metal center can be catalytically transferred to substrates 
during the asymmetric epoxidation of styrene. 
Two novel types of chiral ruthenium complexes with chiral bipydine or Schiff 
base ligands were synthesized and characterized respectively by CD, UV-vis, and IR 
spectra, microanalysis, conductance measurement and TG-DTA. The study of 
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was carried out and the results were discussed.  
On the other hand, a racemic ruthenium complex K[RuCl(Hedta)]·1.5H2O was 
synthesized and resolved into its diastereomers [Hbru][RuCl(Hedta)]·7H2O and 
[Hbru]2[RuCl2(H2edta)]Cl·4H2O using brucine as a resolving reagent, which were 
characterized by CD, UV-vis, XPS, and IR spectra, microanalysis and TG-DTA. The 
single crystals of Λ-[Hbru]2[RuCl2(RN,RN-H2edta)]Cl·4H2O were slowly developed 
after a period of time and its crystal structure determined by X-ray single crystal 
diffraction. Catalytic asymmetric epoxidation of styrene with these two diastereomers 
as catalysts revealed that the chiral metal center and the asymmetric nitrogen atom in 
the chiral complex anion [RuCl(Hedta)]− may control the stereoselectivity of catalytic 
epoxidation during the reactions and some interesting results bringing forth new ideas 
were obtained and discussed. 
During the dissertation work, the different time-dependent CD spectra for a pair 
of chiral Schiff base ruthenium complexes in ethanol, a chiral ruthenium complex 
with diimino-diphosphine ligands in the system of catalytic asymmetric transfer 
hydrogenation of propiophenone, and the hard soluble diastereomer [Hbru] 
[RuCl(Hedta)] in water-dioxane mixed solution were observed by chance. The 
phenomena of changes or amplification of CD signals of the above systems were 
traced and some possible hypothesis and mechanics were proposed. Further studies 
are under investigation. 
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